This paper examines and identifies, using a specific example, how the location of trees influences their value. For the valuation of trees outside a forest area, appraisers often employ methods recommended for estimating forest stands, which significantly reduces the value of trees and valued properties. The treevaluation method developed by SZCZEPANOWSKA et al. (2010) was used in our study. First, we compiled an inventory of trees located on plots intended for expropriation. The study covered all specimens with trunk circumferences of over 25 centimetres, which amounted to a total of 76 trees. We considered the value of the trees in the conditions of the actual location, which means that our calculations included house gardens in the city and the values of the same trees in hypothetical growth conditions: tree stands in rural and urban areas, green spaces in urban and rural areas, housing estates, roads and streets (both urban and rural), and historic areas, health resorts and health-resort protection zones.
Introduction
There is no life without greenery, and trees are its most important element. They constitute a natural feature in the surroundings of man. The role of trees for the good of humanity is unquestionable. Trees serve environmental, economic and recreational functions, support biological diversity (AKBAR et al. 2014; LARA et al. 2017; SALISBURY et al. 2017) , and constitute a permanent element of the environment in and outside urban areas. We encounter them in forests, gardens and public spaces. Old trees provide habitats for rare plants and animals (MILTON et al. 2015) , and complement and consolidate urbanized space, allowing for the development of additional plans, architectural markers and landmark features, smoothing out the edges of built features, and due to the seasonal changes in colours and forms, give squares and streets a new character. The smell of flowers stimulates our sense of smell; it is calming and relaxing. Plants are an indicator of air pollution, particularly in highly urbanized areas, as biomonitors and effective accumulators of heavy metals, and can be used for the improvement of air quality in cities (UKPEBOR 2010; GUERRERO-LEIVA et al. 2016 ). Next to the development of vehicle transport, growing air pollution, and the progressing greenhouse effect, the climate-and health-related role of plants is very important. Greenery provides a natural shelter against wind, and, due to the intensification of convection movements, it facilitates the exchange of air masses, retains precipitation waters, increases humidity and oxygen levels in the air, reduces the amplitude of temperatures in the surroundings, captures dust, reduces noise levels, and provides living habitats for animals (SZOPIŃSKA, ZYGMUNT-RUBASZEK 2009) . NOTARO and DE SALVO (2010) studied ornamental trees from the species Cupressus sempervirens L (evergreen cypress), found in the area of Lake Garda (North Italy) and constituting part of an unforgettable landscape. The trees are threatened by pathogens, the costs of counteracting which are very high. In effect, they involve substantial expenditures related to maintenance and the potential replacement of trees with resistant cultivars. For the purposes of assessing the social benefits, the researchers applied the conditional-valuation method, conducting interviews with randomly selected tourists. The survey showed that the public was able to financially contribute to research expenditures and measures aimed at the preservation of cypress trees. MILTON et al. (2015) emphasized that, in certain situations, plants in the roadside zone can also have a negative impact. They pointed out the fact that they "attract" of wildlife, resulting in increasingly frequent road kills, the development of corridors for the movement of pests and invasive species, the obscuring of road signs, and damage to road surfaces. BOROWSKI et al. (2012) , using the example of planting roadside trees, focused on the importance of selecting nursery material and providing proper care in order to establish a "safe zone". It is also important to sensibly plan the planting of ornamental plants in urban areas because of pollen -the primary factor increasing the content of allergens in the air, which have an adverse effect on human health (CARINANOS 2016; LARA 2017) .
According to plant appraisers, the value of vegetation lies in more than just its aesthetic contribution to the landscape, and this value can be estimated. Appraisers deal with a broad spectrum of plant valuation, from a single tree to complex sites, such as afforested residential or recreational areas, industrial parks or tree populations of entire cities (GOODING et al. 2000) .
The objective of this study is to determine the effect of location on the value of ornamental trees using the example of trees growing on Raszyńska Street in Lublin, with the application of the coefficient of location based on the tree-valuation method developed by SZCZEPANOWSKA et al. (2010) .
Literature review
Trees are a component of real estate, and are subject to the valuation process in various legal situations. In practice, appraisers deal with the valuation of land properties featuring ornamental plants, which considerably increase the value of the real estate (ZMARLICKI 2012).
For the purposes of estimating the value of ornamental trees, many countries apply specific parametrical methods. These, however, are based on a subjective choice of parameters, and the ascribing of appropriate weightings (SARDARO et al. 2017) . Many studies involved attempts to determine the value of trees in financial terms. SONG et al. (2018) discuss research focussing on the benefits of environmental regulation, and the value of real estate, proffering evidence that the aesthetics of the landscape generate substantial economic benefits. This stance is shared by NOTARO and DE SALVO (2010) , who emphasize that benefits in terms of water regulation, and reductions in carbon-dioxide emissions and improved air quality, are usually smaller in comparison to landscape aesthetics. The differences in the level of benefits and costs between the studies are largely associated with the compositions of different species and the age structure of the population of urban trees, as well as with methodological differences.
From the point of view of valuation, it is important that, due to market conditions, the values of the land and its components are determined separately. Pursuant to Article 48 of the Real-Estate Management Act, components of land specifically include buildings and other land fixtures, as well as trees and other plants from the moment of their planting or seeding (the Civil Code Act of 1964). Article 135 (5) of the Act (the Real-Estate Management Act of 1997) lays down a procedure for the determination of the value of forests and tree stands, but it does not consider the value of trees in terms of their environmental function (tree stands outside of forested areas), which is a relevant aspect of ornamental trees. This approach to trees, however, is not reflected in the valuation of trees serving other functions. This has been confirmed by, among others, JUREK (2001), who analyzed a tree valuation approach that focuses on the useful value of trees. Moreover, tree species exist which, depending on their function, can be treated as edible plants, or plants serving an ornamental function for the landscape (YAO, HEYDUCK 2018), as exemplified by Ziziphus jujuba (jujube).
The term location refers to the location of the land property, and describes the unique functional and aesthetic contribution of plants to, and the distribution of particular species in, a specific landscape (GOODING et al. 2000) .
The paper by Szczepanowska and Latos (2009) provides a tree valuation method that is adapted to Polish conditions, considering the specific qualities of the tree species, the conditions of their growth, and their location-specific functions. Their method applies to single trees, those growing in groups, and to tree stands in non-forested areas, both public and private, irrespective of their origin in the place subject to valuation. The authors of the method considered it necessary to introduce, inter alia, the coefficient of location (L) to determine the effect of trees on the value of land property. They did so because, as they emphasised, the value of the tree encompasses the value of the location, and vice versa (SZCZEPANOWSKA et al. 2010) . According to Dutch studies cited by SZCZEPANOWSKA and LATOS (2009), the value of land properties featuring residential buildings surrounded by attractive landscapes was higher by 4 to 33%.
The high value of trees is appreciated by the public, and has been recognized by court rulings in the USA (SZCZEPANOWSKA, LATOS 2009; GIERGICZNY, KRONENBERG 2012).
Data and methods
The study area is located in the Węglin Północny district of Lublin. Raszyńska Street is on the outskirts of the western part of the city. It is directly connected to exit road No 19. The area features single-family residential housing, designed in a modern but traditional style, and made to a high technical standard, on plots with surface areas of 500-600 m 2 . Plans are in place to alter Raszyńska Street due to the necessity of increasing the accessibility of these residential areas to the national road. The construction works are expected to involve the removal of trees along the road, since they lie within the right-of-way area, and their existence conflicts with the planned project.
Remnants of Tilia cordata Mill. and Carpinus betulus L. alleys are preserved along the road, being successively supplemented with new trees of different species, and also cleared for the purposes of facilitating access to private premises. We made an inventory of a total of 136 specimens of dendroflora, belonging to 14 genera, in the study area. The inventory was compiled in May 2015. Most trees were no older than 50 years. Old trees aged more than 100 years had the smallest representation -only two specimens. The age of trees was determined on the basis of MAJDECKI'S tables (1980) (1981) (1982) (1983) (1984) (1985) (1986) . In contrast, their state of health was established in accordance with the recommendations of SZCZEPANOWSKA et al. (2010) in the form of the fitness coefficient (K), expressing the qualitative characteristics of the tree, such as vitality and state of health (including trunk, boughs and branches), as well as any defects and damages affecting the condition of each specimen. The study covered all species of older trees whose circumference, measured at a height of 1.30 m, was greater than 25 cm, i.e. 76 specimens. The trees grow on registered plots belonging to natural persons, and constitute parts of their house gardens. The following trees covered by the study were subject to inventory in the study area (Table 1) . 1) 5 specimens of Betula pendula Roth with trunk circumferences from 40 cm to 95 cm, mostly in a good state of health, 2) 2 specimens of Picea abies (L.) H.Karst with trunk circumferences of 35 cm and 70 cm, in good and poor states of health, the latter being due to pests, 3) 1 specimen of Picea pungens Engelm. with a trunk circumference of 52 cm, in a good state of health, 4) 7 specimens of Acer negundo L. with trunk circumferences from 26 cm to 68 cm, in a good state of health, 5) 1 specimen of Acer platanoides L. with a trunk circumference of 238 cm, in a good state of health, 6) 9 specimens of Tilia cordata Mill. with trunk circumferences from 30 cm to 280 cm, mostly in a good state of health, 7) 39 specimens of Carpinus betulus L. with trunk circumferences from 30 cm to 53 cm, in a good state of health, 8) 6 specimens of Juglans regia L. with trunk circumferences from 28 cm to 57 cm, in a good state of health, 9) 5 specimens of Salix babylonica L. with trunk circumferences from 25 cm to 45 cm, in a good state of health, 10) 1 specimen of Salix alba L. with a trunk circumference of 170 cm and strongly tilted trunk. In the above list, 60 trees (80% overall) were in a good state of health, 11 trees in a moderate state of health, 1 in a poor state of health, 3 were dying, and 1 tree was dead.
Source: authors.
We have provided a comparison of the values for the same trees, but assuming that they are located in different areas, in order to determine the effect of the location of trees on their value, based on their state of health as at the date of compiling the inventory.
In our study we employed the tree valuation method based on differentiating coefficients, developed by SZCZEPANOWSKA et al. (2010) . This method of tree valuation, based on the "price-cost" principle -used in countries with a market economy -takes into account Poland's economic conditions in terms of costs, quality standards and technical standards and specifications, as well as climatic and environmental conditions reflecting the species diversity of trees and their state of health in urban and rural areas.
The determination of the actual value of tress was based on the product of the base value, the coefficient of growth value, the coefficient of species value, the coefficient of the state of health, and the coefficient of location, according to the following formula (1) where: WR -actual value (PLN), WP -base value (PLN), P -coefficient of growth value, G -coefficient of species value, K -coefficient of state of health, L -coefficient of location. According to SZCZEPANOWSKA et al. (2010) , the base value expressed in PLN reflects the rate of growth of tree-trunk width. On the basis of this rate, fast, moderately and very slow-growing species can be distinguished. They were ascribed the following values: PLN 840 for fast-growing trees, PLN 1,120 PLN for trees with a moderate growth rate, PLN 1,349 for slow-growing trees, and PLN 1,550 for very slowgrowing trees. The growth value coefficient was calculated for four groups of trees with varying growth rates and trunk circumferences ranging from 25 cm to 505 cm, with the lowest values being ascribed to fast-growing trees, and the highest values to very slow-growing trees. The base value is adjusted by the coefficient of species value for trees exhibiting a specific dendrological value, or an adaptation capacity, divided into four groups: trees with a very high dendrological value, a high dendrological value and a small adaptation capacity (coefficient 1.3); trees with a high dendrological value and a high and highest adaptation capacity (coefficient 1.1); trees with an average dendrological value and a low and high adaptation capacity (coefficient 1); and trees with an average dendrological value and the highest adaptation capacity (coefficient 0.9). The coefficient of the state of health allows for the assessment of the state of health of a tree considering its qualitative parameters, such as damage to and deformations of leaves, dead shoots, gaps in the crown, and horizontal damage to the trunk surface. The coefficient ranges from 1.0, which is a very good assessment, to 0.0, meaning that the tree is dead.
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According to SZCZEPANOWSKA et al. (2010) , the coefficient of location (L) allows for the determination of the effect of the tree on the value of the area in which the tree is growing. It relies on the basic economic principles in order to increase the objectivity of the determination. The value of the tree is considered in conjunction with its local function, and with the effect of the place and its surroundings on the value of the tree, amounting to − 0.4 for tree stands in urban and rural areas, − 0.7 for built-up rural areas, and house gardens in urban and rural areas, − 1.0 for green spaces in urban and rural areas, and for residential districts, − 1.5 for right-of-way areas in urban and rural areas, − 2.0 for historic areas, areas of health resorts and health-resort protection zones. The coefficient of location in the applied valuation method is relatively easy to determine, unlike in the case of determining the state of trees, particularly when the inventory is compiled in the period outside the vegetative period. According to the authors of the tree valuation method, the categories specified in the Land and Buildings Register Regulation are helpful in determining the coefficient of location. An the example of why it is reasonable to incur higher costs to plant trees in problematic locations is given by a comparison of the conditions of tree growth on paved roads with those prevailing in plant assemblages. We also considered the sizes of trees for particular locations, assuming that trees with lower size parameters planted in better environmental conditions would develop very well and would catch up in growth with trees that were larger at the time of planting, becoming, over time, equal in visual and ecological terms ).
Empirical results
We estimated the value of all the trees using a "new tree valuation method based on differentiating coefficients", taking into account the species, trunk circumference, and state of health. As mentioned above, the base value was adjusted by the coefficient of growth (P), the coefficient of species (G) and coefficient of location (L), starting from the actual location, i.e. house gardens in cities (equation 1).
Table 2
The values of different tree species (in PLN) depending on the actual (1) Source: authors.
The total value of trees for the house garden location was PLN 269,374, considerably higher (by PLN 115,446, i.e. 1.75 times) than the value of trees hypothetically assumed to be part of tree stands in urban and rural areas -PLN 153,928 (Table 2 ). This means that the value of the trees growing in house gardens in urban areas was more than twice that of the same trees assumed to be part of tree stands located in urban and rural areas.
The highest value -PLN 769,641 -would be ascribed to trees growing in historic areas, areas of health resorts and health-resort protection zones. This is five times the corresponding value of tree stands in urban and rural areas, and 2.8 times the value of trees located in house gardens in urban and rural areas ( Table 2) .
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The value of trees in right-of-way areas (PLN 577,231) constituted 75% of the value of the trees located in historic areas (PLN 769,641) and 375% of the value of trees assumed to be part of tree stands in urban and rural areas (PLN 153,928 PLN) . The median value was found for trees located in green spaces in urban and rural areas, and residential districts (PLN 384, 820) .
We found that the location of trees had a strong effect on the value of the trees. When grouped by rate of growth in thickness, the value of the trees, irrespective of their number in particular groups, was strongly correlated with the value of the areas in which they were growing. Hornbeams constituted the most abundant group. At PLN 484,280, the highest value was found for historic areas, areas of health resorts, and health-resort protection areas. The lowest value of PLN 5,658 was found for the scarcest group of trees -tree stands in urban and rural areas. This value is 85.59 times lower than the highest (Table 3) . Source: authors.
In the comparison of trees with the largest circumferences in their species groups (Table 4) , trees with moderate growth rates were represented the most abundantly -7 specimens. In this group, the Norway maple was the most valuable tree, irrespective of location -from PLN 5,768 (tree stands in urban and rural areas) to PLN 28,838 per tree (historic areas, areas of health resorts, and health-resort protection zones). In the group of slow-growing trees -the common hornbeam was valued at PLN 8,407 (tree stands in urban and rural areas) to PLN 42,035 per tree (historic areas, areas of health resorts and health-resort protection zones). Among trees with fast growth rates, ash-leafed maple was the most valuable. Its value . 27, no. 4, 2019 Vol. 27, no. 4, 2019 varied from PLN 843 (tree stands in urban and rural areas) PLN 4,215 (historic areas, areas of health resorts and health-resort-protection zones). The value of each of the analyzed trees, irrespective of the value of the species, was five times higher in historic areas than in tree stands in urban and rural areas. Table 4 The actual value of trees with the largest circumferences in their species groups, depending on location Table 3 .
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Source: authors. GOODING et al. (2000) claim that the value of plants, regardless of whether they constitute a single specimen, or a group of plants growing in a recreational or residential area, goes significantly beyond their aesthetic landscape qualities. What is more, SONG et al. (2018) , NOTARO and DE SALVO (2010) have demonstrated that landscape aesthetics bring significant economic benefits, although these vary, largely depending on the species' composition and the age structure of tree populations, as well as on the methodological approaches. Our study confirmed this, showing that, regardless of location, the value of trees of different species varied significantly (Table 4 ). The value of trees should be considered in relation to the function they serve in a given location, and to the influence of the location and its surroundings. Hence, location is an important factor differentiating the value of trees of the same species. In our study we included five locations of trees: rural built-up areas, house gardens in urban and rural areas, tree stands in urban and rural areas, green spaces in urban and rural areas, and residential districts, roads and streets in urban and rural areas, and historic areas, and areas of health resorts and health-resort protection zones. The highest value was found for trees growing in historic areas, and areas of health resorts and health-resort protection zones. This was five times the value of trees in urban and rural areas. The value of trees in house gardens was 1.75 times the value of trees hypothetically assumed to be part of tree stands in rural and urban areas. The conclusion is that, when doing tree valuation, it is important to correctly define the location of trees. This was also the assumption underlying the development of the tree valuation method based on differentiating coefficients (SZCZEPANOWSKA, LATOS 2009; SZCZEPANOWSKA et al. 2010) . Provisions in local development plans and findings from real-estate inspections might be useful in this regard. We have drawn the following conclusions from our study: 1. The applied tree valuation method based on differentiating coefficients is a simple and logical approach to tree valuation in non-forested areas, but it is not applicable to trees whose primary function is the provision of fruit or wood, or trees recognized as natural monuments. 2. The location of trees is highly significant for the process of real-estate appraisal. In the area of our study the values of the same trees varied. In the hypothetically assumed historic areas, areas of health resorts, and health-resort protection zones, it was five times the value of those in tree stands in urban and rural areas (PLN 769,641 PLN -the most valuable location, and PLN 153,928 -the least valuable location). The value of trees in house gardens, i.e. the actual location of the analyzed trees, was PLN 269,374, and was 1.75 times the value of trees hypothetically treated as being part of tree stands in urban and rural areas. 3. When doing tree valuation, it is very important to accurately define the location of trees, as it affects the final value of the components. For instance, the value of a specimen of the Norway spruce in tree stands is estimated at PLN 2,156, while in house gardens in urban and rural areas its estimated value increases to PLN 3,773, and in green spaces of residential areas to PLN 5,391, on roads and streets to PLN 8,086, and in historic areas to PLN 10,781. 4. According to the authors of the tree valuation method, the categories included in the Land and Buildings Register Regulation are helpful in the determination of the coefficient of location (SZCZEPANOWSKA et al. 2010) . From the appraiser's point of view, the provisions of local development plans could also prove to be useful for this purpose, and in a lack thereof, the provisions of the master plan and property inspection findings could serve as a reference.
Discussion and conclusions

